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Of the trace elements which are known to play physiological roles
and are indispensable in the diet, iodine, iron, and copper have already
been discussed. In this chapter will be considered manganese, zinc,
and cobalt, which appear to occupy positions of indispensability. In
addition, aluminum, strontium, vanadium, bromine, boron, silicon,
and nickel, which are believed by certain investigators to play physio-
logical roles, but which appear not to have been definitely proven
to be essential for normal nutrition, will be discussed, as well as
fluorine and selenium. The nutritional importance of the last two
elements is open to question, but they are known to constitute health
hazards.
The efforts to secure undisputed evidence for the nutritional role
of any particular element are attended with much experimental diffi-
culty. This is particularly true when the element in question may
be required by the animal in only small amounts. The experimental
approach involves the removal from the diet in so far as is possible
of the element to be studied.
Manganese
Manganese is universally distributed throughout the vegetable
kingdom. The indispensability of this element for plant development
has been well known to experimental botanists for some years. The
need for it is now recognized to such an extent that manganese is
included as a matter of course in a complete nutrient solution for
water-culture work, although toxic effects may ensue if the amount
present is very large.
The occurrence of manganese in animal tissues and the example
of its necessity in the vegetable world indicated that manganese
might be needed by the animal body.
Several experiments had been recorded in which it was sought
to test the effects of adding manganese to diets not devoid of this
element, but without significant results. Richards ('30) and Peterson
and Skinner ('31) had indicated its significance for reproduction in
both plants and animals. Orent and McCollum ('31) made the first
crucial test of the need of this element by animals. They prepared
a diet extremely low in manganese, and observed that young rats on
this ration could grow to maturity in an apparently normal manner.
The females were shown, by the vaginal smear method, to go
through normal estrous cycles. They produced approximately the
normal number of young when mated with normal males. These
females, deprived of manganese, failed, however, in 97 per cent of
the cases to suckle their young. They appeared to be indifferent to
them and did not give them die opportunity to suck which is char-